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FIG. 1 (PRIOR ART) 

3O 
40 S 40 W 

% raj 



US. Patent 

W1 

Sep. 8, 2009 Sheet 2 0f 7 US 7,584,666 B2 

A 

/14o 

\152 

\150 

j” 



US. Patent Sep. 8, 2009 Sheet 3 0f7 US 7,584,666 B2 

3 FIG. 

114 

110 

150 152 

13551451! 

130 

R 
/ 

/ 
140 112 

FIG. 4A 

240 



US. Patent Sep. 8, 2009 Sheet 4 0f7 US 7,584,666 B2 

FIG. 4B 

218 g 232(218) g 218 

\X Air-l” g /l__&_l7 ,S/ 

—-—210 

W2 : 

FIG. 4C 

218 @216 231218) 9216 218 
\ / 1 

D1 



US. Patent Sep. 8, 2009 Sheet 5 0f7 US 7,584,666 B2 

FIG. 4D 

FIG. 4E 

230 232 

260 216 I 260 216 218 

/ 270 







US 7,584,666 B2 
1 

PRESSURE SENSOR FOR MEASURING 
BLOOD PRESSURE AND METHOD OF 

FABRICATING THE SAME 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATION 

This application claims the bene?t of Korean Patent Appli 
cation No. l0-2007-00688l 9, ?led on Jul. 9, 2007, in the 
Korean Intellectual Property Of?ce, the disclosure of Which is 
incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a pressure sensor for mea 

suring blood pressure, and more particularly, to a pressure 
sensor used in a tonometry method for measuring blood pres 
sure, and a method of fabricating the pressure sensor. 

2. Description of the Related Art 
Blood pressure is classi?ed into artery blood pressure, 

capillary blood pressure, and vein blood pressure. Generally, 
blood pressure indicates the artery blood pressure that varies 
according to heartbeat. 

In a tonometry method, Which is one of the methods of 
consecutively and non-invasively measuring blood pressure, 
blood pressure is measured by pressing a pressure sensor in a 
direction toWard a radial artery after locating the pressure 
sensor on the radial artery of the Wrist. A sensing unit of the 
pressure sensor deforms due to blood pressure, and thus, the 
blood pressure is measured by measuring the deformation of 
the sensing unit. 

The pressure sensor for measuring blood pressure outputs 
an electrical signal as a pressure value, and the electrical 
signal is processed by a signal processing system so as to be 
read as blood pressure. The pressure sensor and the signal 
processing system constitute a blood pressure measuring sys 
tem. 

A diaphragm pressure sensor has been disclosed in Japa 
nese Patent Publication Nos. 2000-214027 and 2004-279090. 
The diaphragm pressure sensor has a structure in Which a 
pieZometer is formed on an upper part of single crystal silicon 
having a (100) crystal surface after a loWer part of the single 
crystal silicon is etched. FIG. 1 is a conceptual draWing of the 
diaphragm pressure sensor. 

Referring to FIG. 1, a single crystal silicon substrate 20 is 
disposed on a glass substrate 10. The surface of the single 
crystal silicon substrate 20 has a (100) crystal direction, and a 
sensing unit 30 is formed by anisotropically Wet-etching a 
loWerpart of the single crystal silicon substrate 20 using KOH 
or TMAH. The sensing unit 30 includes pieZoresistors 40. A 
diameter of a radial artery is approximately 1.2 mm or higher. 

If the single crystal silicon substrate 20 has a thickness of 
500 um, an angle formed by the anisotropical Wet-etching of 
the single crystal silicon substrate 20 is 54.7 degrees. Thus, a 
Width W of an inclined part formed by etching is approxi 
mately 350 um. Accordingly, if a plurality of pressure sensors 
are arranged in an array, a dead Width betWeen adjacent pres 
sure sensors is approximately 700 um or higher, and thus, it is 
dif?cult to use the pressure sensors as an array pressure sen 

sor. Also, a structure for preventing the sensing unit 30 from 
excessive deformation is not included. Also, in order to form 
the sensing unit 30 having a uniform thickness, for example, 
10 um, by Wet etching for a long time from a loWer part of the 
single crystal silicon substrate 20, a silicon Wafer must have a 
uniform thickness, and a manufacturing process for forming, 
for example, Wires (not shoWn) at an upper surface of the 
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2 
single crystal silicon substrate 20 as Well as the loWer part of 
the silicon substrate 20, is necessary. Also, the loWer part of 
the single crystal silicon substrate 20 and the glass substrate 
10 must be bonded. 

SUMMARY OF THE INVENTION 

To address the above and/or other problems, the present 
invention provides a blood pressure monolithic pressure sen 
sor that has a reduced dead Width and a stopper for preventing 
a sensing unit from being deformed, and does not require 
bonding With an additional substrate. 

The present invention also provides a method of fabricating 
the blood pressure monolithic pressure sensor. 

According to an aspect of the present invention, there is 
provided a pressure sensor for measuring blood pressure, 
comprising: at least one cantilever formed on an upper sur 
face of a silicon substrate; a pieZoresistor formed on a ?xed 
end of the cantilever; and a metal Wire and an electrode pad 
connected to both ends of the pieZoresistor, Wherein a stopper 
that limits a deformation of a free end of the cantilever is 
formed beloW the cantilever. 
The silicon substrate may be a single crystal silicon having 

a (111) crystal surface on an upper surface thereof. 
The cantilever may have a Width of 10 to 500 um, and a 

depth from the cantilever to the stopper may be 1 to 50 pm. 
The cantilever may comprise a plurality of cantilevers, and 

the plurality of cantilevers may be parallel to each other. 
The cantilever may extend in an opposite direction With 

respect to an adjacent cantilever. 
The cantilever may comprise a cantilever pair facing each 

other. 
The silicon substrate, the cantilevers, and the stopper are 

formed in a monolithic structure. 

According to another aspect of the present invention, there 
is provided a pressure sensor for measuring blood pressure, 
comprising: at least one beam formed on an upper surface of 
a silicon substrate, Wherein both ends of the beam are sup 
ported by the silicon substrate; pieZoresistors formed on both 
ends of the beam; and a Wire and an electrode pad connected 
to both ends of each of the pieZoresistors, Wherein a stopper 
that limits a deformation of the beam is formed beloW the 
beam. 

According to an aspect of the present invention, there is 
provided a method of fabricating a pressure sensor, compris 
ing: (a) forming a pieZoresistor on a ?xed end of cantilever 
forming region on an upper surface of a silicon substrate; 

(b) forming a Wire and an electrode pad connected to both 
ends of the pieZoresistor; 

(c) forming an insulating layer that exposes a ?rst region 
that de?nes the cantilever forming region on the silicon sub 
strate; 

(d) etching the silicon substrate to a predetermined depth 
from a surface of the ?rst region of the silicon substrate; 

(e) forming a Wall protective ?lm on a side Wall of the 
etched ?rst region; 

(f) forming a ?rst Wall Where the Wall protective ?lm is not 
formed by dry etching the ?rst region of the silicon substrate 
exposed through the Wall protective ?lm to a predetermined 
depth; and 

(g) forming a cantilever and a stopper that limit a deforma 
tion of the cantilever by etching the ?rst Wall exposed through 
the Wall protective ?lm. 
The forming of the pieZoresistor may comprise implanting 

a p-type dopant in the ?xed end of the cantilever forming 
region. 
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According to another aspect of the present invention, there 
is provided a method of fabricating a pressure sensor, com 
prising: (a) forming pieZoresistors on both ends of a both ends 
supported beam forming region on an upper surface of a 
silicon substrate; 

(b) forming a Wire and an electrode pad connected to both 
ends of the pieZoresistor; 

(c) forming an insulating layer that exposes a ?rst region 
that de?nes the beam forming region on the silicon substrate; 

(d) etching the silicon substrate to a predetermined depth 
from a surface of the ?rst region of the silicon substrate; 

(e) forming a Wall protective ?lm on a side Wall of the 
etched ?rst region; 

(f) forming a ?rst Wall Where the Wall protective ?lm is not 
formed by dry etching the ?rst region of the silicon substrate 
exposed through the Wall protective ?lm to a predetermined 
depth; and 

(g) forming a both ends supported beam and a stopper that 
limit a deformation of the beam by etching the ?rst Wall 
exposed through the Wall protective ?lm. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features and advantages of the present 
invention Will become more apparent by describing in detail 
exemplary embodiments thereof With reference to the 
attached draWings in Which: 

FIG. 1 is a cross-sectional vieW of a conventional pressure 

sensor; 
FIG. 2 is a plan vieW of a pressure sensor for measuring 

bloodpressure, according to an exemplary embodiment of the 
present invention; 

FIG. 3 is a cross-sectional vieW taken along line A-A' of 
FIG. 2, according to an exemplary embodiment of the present 
invention; 

FIGS. 4A through 4E are cross-sectional vieWs for illus 
trating a method of fabricating a pressure sensor for measur 
ing blood pressure, according to another exemplary embodi 
ment of the present invention; 

FIG. 5 is a plan vieW of a pressure sensor for measuring 
blood pressure, according to another exemplary embodiment 
of the present invention; 

FIG. 6 is a cross-sectional vieW taken along line C-C' of 
FIG. 5, according to another exemplary embodiment of the 
present invention; 

FIG. 7 is a plan vieW of a pressure sensor for measuring 
blood pressure, according to another exemplary embodiment 
of the present invention; and 

FIG. 8 is a cross-sectional vieW taken along line D-D' of 
FIG. 7, according to another exemplary embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention Will noW be described more fully 
With reference to the accompanying draWings in Which exem 
plary embodiments of the invention are shoWn. 

FIG. 2 is a plan vieW of a pressure sensor 100 for measuring 
blood pressure, according to an embodiment of the present 
invention. FIG. 3 is a cross-sectional vieW taken along line 
A-A' of FIG. 2. 

Referring to FIGS. 2 and 3, ?ve cantilevers 130 parallel to 
each other are formed in an array shape on a silicon substrate 
110. A ?xed end of each of the cantilevers 130 receives the 
largest stress When the cantilever 130 is deformed. A pieZore 
sistor 140 is formed on the ?xed end of each of the cantilevers 
13 0. In the present embodiment, the silicon substrate 11 0 is an 
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4 
n-type single crystal silicon substrate having a (111) crystal 
surface, and the pieZoresistor 140 may be a boron implanted 
p-type region. A Wire 150, for example, an Au or Al Wire 150, 
and an electrode pad 152 are connected to both sides of the 
pieZoresistor 140. If a current meter (not shoWn) is connected 
to the electrode pad 152, an electrical signal emitted from the 
pieZoresistor 140 may be read, and thus, blood pressure may 
be measured. 
The cantilevers 130 are parallel to each other and adjacent 

cantilevers 130 extend in an opposite direction from each 
other. A gap g betWeen the cantilevers 130 and the silicon 
substrate 110 may be a feW um, and thus, the dead Width, 
Which is a problem in the prior art, may be reduced. The 
cantilevers 130 may be formed to have a Width W1 of a feW 
tens to a feW hundreds of um. Considering that the diameter of 
the radial artery of an adult is 1.2 to 3 mm, the cantilevers 130 
may be formed to have a Width W1 of 10 to 500 pm. The 
cantilevers 130 may be formed to have a thickness of l to 50 
pm. 
The Wire 150 and the electrode pad 152 may be formed by 

patterning a metal, for example, Au or Al, after depositing the 
metal on the silicon substrate 110. An insulating layer 114 
may be formed betWeen the substrate 110 and the Wire 150 
and the electrode pad 152 to insulate the substrate 110 and the 
Wire 150 from the substrate 110. 
The pressure sensor 100 according to the present embodi 

ment also includes a stopper 112 that is formed on a location 
separated by a predetermined distance from the cantilever 
130 to prevent the cantilever 130, in particular, the free end of 
the cantilever 130, from excessive deformation. The stopper 
112 may be formed in the process of forming the cantilevers 
130, Which Will be described later. The distance from the 
cantilever 130 to the stopper 112 may be 1 to 50 um, hoWever, 
may vary according to the length of the cantilever 130. 
A thin ?lm formed of rubber, polyimide, or silicone may be 

further formed on a surface of the pressure sensor 100 to 
prevent the penetration of foreign materials from the outside 
and to provide soft feeling When the pressure sensor 100 
contacts a patient’s Wrist. 

Since the cantilevers 130, the pieZoresistors 140, and the 
stoppers 112 are formed using the silicon substrate 110 by 
applying a semiconductor fabricating process, the pressure 
sensor 100 has a monolithic structure. 

When each of the cantilevers 130 of the pressure sensor 
100 according to the present embodiment is disposed in a 
lengthWise direction of the radial artery of the Wrist, blood 
pressure may be consecutively measured. 

FIGS. 4A through 4E are cross-sectional vieWs for illus 
trating a method of fabricating pressure sensor for measuring 
blood pressure, according to another exemplary embodiment 
of the present invention. FIG. 4A is a cross-sectional vieW of 
a pieZoresistor, and FIGS. 4B through 4E are cross-sectional 
vieWs taken along line B-B' of FIG. 2. 

Referring to FIG. 4A, a pieZoresistor 240 is formed by 
implanting boron in a pieZoresistor region on an n-type single 
crystal silicon substrate 210 having a (111) crystal surface. 
The pieZoresistor 240 is a p-type region, can act as a resistor, 
and corresponds to the pieZoresistor 140 of FIG. 2. An insu 
lating layer 214 covering the pieZoresistor 240 is formed on 
the silicon substrate 210. Next, the pieZoresistor 240 is 
exposed by patterning the insulating layer 214. The insulating 
layer 214 may be formed of silicon nitride. 

Next, after depositing a metal, for example, Au or Al, on the 
silicon substrate 210, Wires 250 and electrode pads 252 are 
formed by patterning the metal layer. The Wires 250 are 
electrically connected to both sides of the pieZoresistor 240. 
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An insulating layer 218, for example, a silicon oxide layer, 
covering the Wire 250 and the electrode pad 252 is formed on 
the silicon substrate 210. 

Referring to FIG. 4B, the silicon substrate 210 is exposed 
by forming gaps g having a predetermined distance, for 
example, 5 pm, along side surfaces of a cantilever forming 
region 232. The cantilever forming region 232 may be formed 
to have a Width W2 of approximately 500 pm or less, for 
example, 10 to 500 um. Referring to FIG. 4C, grooves 216 
having a predetermined depth are formed by primary dry 
etching of the silicon substrate 210 exposed through the gaps 
g. The grooves 216 may be formed to have a depth D1 of l to 
50 pm that corresponds to the thickness of a cantilever. 

Referring to FIG. 4D, after forming an insulating layer (not 
shoWn), for example, a silicon oxide layer on the silicon 
substrate 210, the insulating layer (not shoWn) formed on the 
upper surface of the silicon substrate 210 and the bottoms of 
the grooves 216 are removed by dry etching of the insulating 
layer (not shoWn). As a result, Wall protective ?lms 260 are 
formed along side surfaces of the grooves 216. The Wall 
protective ?lms 260 prevent structure Walls (including Walls 
of the cantilevers) from being etched in a subsequent sacri? 
cial layer etching process. 

Referring to FIG. 4E, the bottom surfaces of the grooves 
216 exposed through the Wall protective ?lms 260 are dry 
etched to a predetermined depth. At this point, the depth of the 
sacri?cial layer, that is, a distance betWeen the bottom surface 
of the structure (cantilever) and the stopper 212, may be 
controlled by controlling the depth of etching in a vertical 
direction. 

Afterwards, if anisotropic Wet etching is performed, the 
side Walls of the grooves 216 Where the Wall protective ?lms 
260 are formed are not etched, hoWever, portions of the sili 
con substrate 210 Where the Wall protective ?lms 260 are not 
formed are Wet etched. 

In the present embodiment, since a (111) direction silicon 
Wafer is used, the upper surface of the stopper 212 and a loWer 
surface 231 of the structure 270 are sloWly etched using an 
anisotropic Wet etchant such as KOH or TMAH. HoWever, the 
Wet etching proceeds rapidly in a side surface direction, that 
is, in a perpendicular direction to the (111) crystal surface. 
Thus, silicon betWeen the loWer surface 231 of the structure 
270 and the stopper 212 is removed. As a result, a cantilever 
230 and the stopper 212 are formed by etching the loWer part 
of the cantilever forming region 232. The distance D2 from 
the cantilever 230 to the stopper 212 may be 1 to 50 um. Next, 
When the insulating layer 218 formed of silicon oxide and the 
Wall protective ?lms 260 formed of silicon oxide are removed 
by selective etching, the pressure sensor 100 of FIGS. 2 and 3 
is fabricated. 

According to the method of fabricating a pressure sensor 
for measuring blood pressure of the present invention, a 
monolithic pressure sensor With a silicon substrate may be 
manufactured by etching only upper surface of the substrate. 
Also, since the etching depth is small, manufacturing time 
may be short. 

FIG. 5 is a plan vieW of a pressure sensor for measuring 
blood pressure, according to another exemplary embodiment 
of the present invention. FIG. 6 is a cross-sectional vieW taken 
along line C-C' of FIG. 5. Like reference numerals are used to 
indicate elements substantially identical to the elements of 
the pressure sensor 100 of FIGS. 2 and 3, and detailed 
descriptions thereof Will not be repeated. 

Referring to FIGS. 5 and 6, ?ve cantilever pairs 330 par 
allel to each other are formed in an array shape on a silicon 
substrate 310 and a pieZoresistor 340 is formed on a ?xed end 
of each of the cantilevers 330. In the present embodiment, an 
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6 
n-type single crystal silicon substrate 310 having a (111) 
crystal surface is used, and the pieZoresistor 340 may be a 
boron implanted p-type region. Wires 350, for example, Au or 
Al Wires 350 and electrode pads 352 are connected to both 
sides of the pieZoresistor 340. 
The cantilever pairs 330 are parallel to each other, and the 

cantilever pairs 330 in one roW face each other. Gaps g 
betWeen the cantilever pairs 330 and the silicon substrate 310 
may be a feW um, and thus, the dead Width, Which is a problem 
in the prior art, may be reduced. 
A pressure sensor 300 according to the present embodi 

ment includes stoppers 312 that are formed at locations sepa 
rated by a predetermined distance D3 from the cantilevers 
130 to prevent the cantilevers 330 from excessive deforma 
tion. An insulating layer 314 is formed under the Wire 350 and 
the electrode pad 352. 
The cantilever pairs 330, the pieZoresistors 340, and the 

stoppers 3 12 according to the present embodiment are formed 
using the silicon substrate 310 by applying a semiconductor 
manufacturing process, and thus, the pressure sensor 300 has 
a monolithic structure. 

FIG. 7 is a plan vieW of a pressure sensor for measuring 
blood pressure, according to another embodiment of the 
present invention, and FIG. 8 is a cross-sectional vieW taken 
along line D-D' of FIG. 7. Like reference numerals are used to 
elements substantially identical to the elements of the pres 
sure sensor 100 of FIGS. 2 and 3, and detailed descriptions 
thereof Will not be repeated. 

Referring to FIGS. 7 and 8, ?ve beams 430 parallel to each 
other are formed in an array shape on a silicon substrate 410, 
Wherein both ends of the beams 430 are supported, and 
pieZoresistors 440 are formed on both ends of each of the 
beams 430. In the present embodiment, an n-type single crys 
tal silicon substrate 410 is used, and the pieZoresistors 440 
may be boron implanted p-type regions. Wires 450, for 
example, Au or Al Wires, and electrode pads 452 are con 
nected to both sides of the beams 430. 

Gaps g betWeen the beams 430 and the silicon substrate 
410 may be equal to a feW m, and thus, the dead Width, Which 
is a problem in the prior art, may be reduced. 
A pressure sensor 400 according to the present exemplary 

embodiment may include stoppers 412 that are formed at 
locations separated by a predetermined distance D4 from the 
loWer surface of the beams 430 to prevent the beams 430 from 
excessive deformation. An insulating layer 414 is formed 
under the Wire 450 and the electrode pad 452. 

The beams 430, the pieZoresistors 440, and the stoppers 
412 according to the present embodiment are formed using 
the silicon substrate 410 by applying a semiconductor manu 
facturing process, and thus, the pressure sensor 400 has a 
monolithic structure. 

The pressure sensor 300 of FIGS. 5 and 6 and the pressure 
sensor 400 of FIGS. 7 and 8 have shapes of a cantilever or a 
beam supported at both ends, Which is different from the 
pressure sensor 100 of FIGS. 2 and 3; hoWever, the pressure 
sensors 300 and 400 may be manufacturedusing substantially 
the same method like in the case of the pressure sensor 100, 
and thus, detailed description thereof Will not be repeated. 
As described above, a blood pressure measuring apparatus 

according to the present invention has a monolithic structure 
in Which stoppers prevent sensing units from excessive defor 
mation, and the sensing units, the stoppers, and the substrate 
are formed in one unit. 

Also, an array type pressure sensor for measuring blood 
pressure according to present invention has small gaps 
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between the sensing units, thus, a dead Width may be reduced, 
thereby being possible to precisely and consecutively mea 
sure the blood pressure. 

According to a method of fabricating the pressure sensor 
for measuring blood pressure of the present invention, pro 
cessing is performed on an upper part of a silicon substrate 
and an etching depth is relatively small, thus, a fabricating 
process is simple. In particular, a portion betWeen loWer parts 
of the sensing units and the stoppers may be readily etched 
using a single crystal silicon having a (111) crystal surface. 

While the present invention has been particularly shoWn 
and described With reference to exemplary embodiments 
thereof, it Will be understood by those of ordinary skill in the 
art that various changes in form and details may be made 
therein Without departing from the spirit and scope of the 
present invention as de?ned by the folloWing claims. 
What is claimed is: 
1. A pressure sensor for measuring blood pressure, com 

prising: 
at least one cantilever formed on an upper surface of a 

silicon substrate; 
a pieZoresistor formed on a ?xed end of the cantilever; and 
a metal Wire and an electrode pad connected to both ends of 

the pieZoresistor, 
Wherein a stopper that limits a deformation of a free end of 

the cantilever is formed beloW the cantilever, 
Wherein the cantilever comprises a plurality of cantilevers, 

and the plurality of cantilevers are parallel to each other, 
and 

Wherein the plurality of cantilevers are formed on the sili 
con substrate so that each cantilever extends in an oppo 
site direction With respect to an adjacent cantilever. 

2. The pressure sensor of claim 1, Wherein the silicon 
substrate is a single crystal silicon having a (111) crystal 
surface on an upper surface thereof. 

3. The pressure sensor of claim 1, Wherein each cantilever 
has a Width of 10 to 500 pm. 

4. The pressure sensor of claim 1, Wherein a depth from 
each cantilever to the stopper is l to 50 pm. 

5. The pressure sensor of claim 1, Wherein the plurality of 
cantilevers comprises at least one pair of cantilevers disposed 
in a roW along their longitudinal direction so as to face each 
other. 

6. The pressure sensor of claim 1, Wherein the silicon 
substrate, the cantilevers, and the stopper are formed in a 
monolithic structure. 

7. A method of fabricating a pressure sensor, comprising: 
(a) forming a pieZoresistor on a ?xed end of cantilever 

forming region on an upper surface of a silicon substrate; 
(b) forming a Wire and an electrode pad connected to both 

ends of the pieZoresistor; 
(c) forming an insulating layer on the silicon substrate that 

exposes a ?rst region that de?nes the cantilever forming 
region; 
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(d) etching the silicon substrate to a predetermined depth 

from a surface of the ?rst region of the silicon substrate; 
(e) forming a Wall protective ?lm on a side Wall of the 

etched ?rst region; 
(f) forming a ?rst Wall Where the Wall protective ?lm is not 

formed by dry etching the ?rst region of the silicon 
substrate exposed through the Wall protective ?lm to a 
predetermined depth; and 

(g) forming a cantilever that is supported at one end by the 
silicon substrate and a stopper that limits a deformation 
of the cantilever by etching the ?rst Wall exposed 
through the Wall protective ?lm. 

8. The method of claim 7, Wherein the silicon substrate is a 
single crystal silicon having a (111) crystal surface on an 
upper surface thereof. 

9. The method of claim 7, Wherein the forming of the 
pieZoresistor comprises implanting a p-type dopant in the 
?xed end of the cantilever forming region. 

10. The method of claim 7, Wherein the cantilever has a 
Width of 10 to 500um. 

11. The method of claim 7, Wherein a distance from a loWer 
surface of the cantilever to an upper surface of the stopper is 
l to 50 um. 

12. The method of claim 7, Wherein a distance from a loWer 
surface of the beam to an upper surface of the stopper is l to 
50 um. 

13. A method of fabricating a pressure sensor, comprising: 
(a) forming pieZoresistors on both ends of a beam forming 

region on an upper surface of a silicon substrate; 
(b) forming a Wire and an electrode pad connected to both 

ends of each of the pieZoresistors; 
(c) forming an insulating layer that exposes a ?rst region 

that de?nes the beam forming region on the silicon sub 
strate; 

(d) etching the silicon substrate to a predetermined depth 
from a surface of the ?rst region of the silicon substrate; 

(e) forming a Wall protective ?lm on a side Wall of the 
etched ?rst region; 

(f) forming a ?rst Wall Where the Wall protective ?lm is not 
formed by dry etching the ?rst region of the silicon 
substrate exposed through the Wall protective ?lm to a 
predetermined depth; and 

(g) forming a beam that is supported at both ends by the 
silicon substrate and a stopper that limits a deformation 
of the beam by etching the ?rst Wall exposed through the 
Wall protective ?lm. 

14. The method of claim 13, Wherein the silicon substrate 
has a (111) crystal surface. 

15. The method of claim 13, Wherein the forming of the 
pieZoresistor comprises implanting a p-type dopant in the 
both ends of the beam forming region. 

16. The method of claim 13, Wherein the beam has a Width 
of 10 to 500 um. 


